Atrial myxomatous embolization into the coronary arteries is a rare event. Management of large myxomas is usually via surgical resection involving a median sternotomy. Echocardiography is not a routine part of non-ST-elevation myocardial infarction (NSTEMI) management. Here, we present the case of a 70-year-old Caucasian man with a history of hypertension and hyperlipidemia who presented to the emergency department with an NSTEMI. Transthoracic echocardiogram and transesophageal echocardiogram revealed a large and highly mobile atrial mass, traversing through the mitral valve orifice during diastole. Coronary angiography revealed a focal 60% lesion in the right coronary artery and no other significant obstructive coronary artery disease, suggesting that the cause of his presentation was tumor embolization into the coronary circulation. The patient underwent robot-assisted endoscopic resection of his atrial mass and was discharged in stable condition on postoperative day 2. Pathology revealed atrial myxoma. To our knowledge, this is the first reported case of an atrial myxoma presenting with an NSTEMI and managed with a robot-assisted endoscopic approach. This case also highlights the importance of routine early echocardiography in patients presenting with NSTEMI.
Introduction
Atrial myxomas are cardiac tumors that often present with symptoms of congestive heart failure or systemic tumor embolization [1] [2] . Myxomatous embolization into the coronary arteries, however, is a rare event [3] [4] [5] [6] [7] [8] [9] [10] . Here, we present the case of a patient who presented with a large left atrial myxoma with evidence of embolization into the coronary arteries causing a non-ST-elevation myocardial infarction (NSTEMI). We show that in cases such as this one it is prudent to obtain a chest echocardiogram prior to coronary angiography for optimal medical and surgical management. We managed this patient with robot-assisted endoscopic surgery, showing this is a viable technique in patients with left atrial myxoma presenting with NSTEMI.
A 70-year-old Caucasian male with a history of hypertension and hyperlipidemia presented to our emergency department complaining of new-onset arm tingling and chest tightness that began while he was exercising. He had no known history of coronary artery disease or angina. The patient's vital signs on presentation were significant for an elevated blood pressure of 184/95 but were otherwise within normal limits. His physical exam, including a full cardiac and full neurologic exam, was unremarkable except for a Grade 2 mid-diastolic murmur. The remainder of a 14-point review of systems was negative. He had no known history of hyperlipidemia, diabetes, or smoking. EKG displayed a normal sinus rhythm. Cardiac enzymes were, however, elevated with a troponin at 3.18, CK-MB at 10.6, and CK at 279. Given the evidence of an acute NSTEMI, we administered aspirin, beta blockers, nitroglycerin, and a statin. Informed patient consent was obtained. He was placed on a heparin drip and admitted to the hospital.
The patient was scheduled for coronary angiography for the next day, and an echocardiogram was first performed. To our surprise, the trans-thoracic 2D chest echocardiogram showed a large, highly mobile left atrial mass extending through the mitral valve into the left ventricle during diastole (Figure 1, Video 1 ). This confirmed the finding of a large, highly mobile left atrial mass measuring at least 4.7 cm in length. The mass arose from the posterior aspect of the left atrial septum, extended across the atrium, and traversed the mitral valve into the left ventricle during diastole. It appeared to be most consistent with an atrial myxoma.
Given this patient was presenting with a highly mobile, large left atrial mass in the setting of NSTEMI, we posited that a portion of this mass had embolized into his coronary arteries, causing a myocardial infarction. Coronary angiography showed single vessel disease in the proximal mid-portion of the right coronary artery, which contained 60% of a focal lesion, and some distal right coronary artery disease (Figure 4) . Thus, the coronary angiography results supported our initial theory. The patient was seen by cardiothoracic surgery, who felt the patient would be a good candidate for robot-assisted endoscopic surgery. He then underwent robot-assisted endoscopic surgical resection of his left atrial myxoma using the da Vinci ® robot-assisted surgical system (Intuitive Surgical, Inc., Sunnyvale, CA). A working port, three robotic ports, and three suture retraction ports were created in the chest. The heart was arrested with cold blood cardioplegia and a generous left atriotomy was made robotically. The myxoma and its attachment point on the left atrial wall were easily seen. A full-thickness excision of the left atrial wall was accomplished and the myxoma excised. Gross pathology review of the mass demonstrated a 1.4 x 0.9 cm (base) x 3.5 cm (height) multilobulated, red-colored, semi-translucent polypoid mass protruding from the inner surface of the atrial myocardium ( Figure 5 ).
myocardium.
Microscopic pathology review demonstrated mildly pleomorphic spindled and epithelioid cells in a myxoid stroma with secondary hemorrhage, congestion, and adherent thrombus (Figure 6 ), findings consistent with an atrial myxoma. The patient tolerated the surgical procedure well and was discharged on postoperative day 2 after an uncomplicated recovery. He continued to do well with no cardiopulmonary symptomatology at his clinic visits three and five weeks after hospital discharge. Moreover, a myocardial stress test performed one month postoperatively revealed no evidence of myocardial ischemia or infarction, supporting that his right coronary artery (RCA) stenosis was not hemodynamically significant.
Discussion
We described here a case of a hemodynamically stable patient presenting with an NSTEMI and incidentally found to have a large, highly mobile left atrial myxoma with coronary angiographic evidence suggesting that the myocardial infarction resulted from myxomatous embolization into the coronary arteries. Vigorous cardiac contractions during exercise might have provided the impetus for a portion of the large and highly mobile atrial myxoma to embolize.
Echocardiography is not always performed prior to coronary angiography in the setting of myocardial infarction [11] . If this patient had not undergone echocardiography prior to coronary angiography, then his NSTEMI could have easily been attributed to the 60% focal RCA lesion. He would likely have been treated with a stent to the RCA and would require dual antiplatelet therapy for his coronary stent, making a bleeding risk in subsequent surgery much higher. In some cases, echocardiography may even be skipped if angiography is performed first and left ventriculography shows normal systolic function [11] . Given the high embolic potential of the myxoma in our case, failing to make the diagnosis during this hospitalization could have led to serious consequences. Our recommendation of the routine use of echocardiography for evaluation of a suspected myocardial infarction to diagnose a suspected cardiac mass is in accordance with the published appropriate use criteria for echocardiography [12] .
While robot-assisted endoscopic surgery is becoming more utilized in cardiothoracic surgery [13] , there are still only a limited number of reports showing its use for resection of atrial myxomas [14] [15] [16] [17] [18] [19] . Notably, the patients in the literature who underwent this technique for atrial myxoma resection did not also present with myocardial infarction or arterial tumor embolization [14] [15] [16] [17] [18] [19] . We confirm here that robot-assisted surgery is an effective method for endoscopic resection of atrial myxoma. Moreover, to our knowledge, this is the first reported case of a patient with both left atrial myxoma and NSTEMI who was successfully managed with robot-assisted endoscopic surgery.
Conclusions
We present a patient with an NSTEMI, found to have a large left atrial myxoma on echocardiography, which was resected endoscopically using a robot-assisted technique. Our case demonstrates the importance of routine early echocardiography in patients presenting with NSTEMI and indicates that robot-assisted endoscopic surgery can be used for left atrial myxoma resection in a hemodynamically stable NSTEMI patient.
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